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MAY Consulting Services
P.O. Box 1156 ~ Walnut Grove, CA 95690

phone: ~.916) 75’6-2500 fax: (916) 776-1541
CALFED Bay=Delta Program Office April 15, 1999
1416Ninth Street, Suite 1155
Sagramcnto, CA 95814

PROPOSAL TO CONDUCT AN ASSESSMI~NT OF DELTA LEVEE IMPACTS AND
AQUATIC HABITAT UTILIZATION FOR THE NON-NATIVE CHINESE MITTEN
CRAB (ERIOCHEIR SINENSI$) IN SOLANO, SACRAMENTO AND CONTRA
COSTA COUNTIES.

Dear Sir or Madam:
May Consulting SeaMces is plens~d to provide CALFED with the attached 1999 Ecosystem
Restoration Plan (ERP) Proposal Solicitation Response Paokage. We propose to conduo~ a
phased two-year Delta levee impact assessment and aquatic habitat utilization survey for the
nonindigenous crustacean Eriockeir sinena~ (Chinese mitten crab). The species has proliferated
widely since its initial collection from the south Bay in wintex 1992 (Halat, 1997), and threatems to
adversely impact the ecology, industry, and infi’astructure of the San Francisco Bay-Delta reginn.

Among many immediate concerns, juvenile Chinese mitten crabs commonly burrow in soft
substrates, and thereby may result in hroadsegle destabilization of fragile levee systems
throughout tim Central Valley and Delta waterways. This present threat to levee integrity, and
impfications for associated aquatic communities, is central to our proposed research The
proposed project elements are each compatible with CALFED 1999 ERP Strategic Plan "Visions
for Reducing or Eliminating Stressors" (Vol I; pp 419--424, 460-469), and the CALFED 1999
Long-Term Levee Protection Plan (Phase 2 Report; Sections 1,3, 8-10)

This proposed project comprises four principal elements:                            :~
¯ Element 1. Habitat Utilization Survey
¯ Element 2. Levee Burrowing Study
¯ Element 3. Levee Population Study
¯ Element 4. Shallow Channel Trap Survey

lfyon have questions regarding this proposal, or require additional iafurmation, please contact
our Project Manager, ~ Brian Blease, at (650) 757-5180. We look forward to your reply.

Since’ely,

Loran May, President
May Conscflting Services
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PSP CovErt SHEET

Proposal Title: PROPOSAL TO CONDUCT AN ASSESSMENT OF DELTA
LEVEE IMPACTS AND AQUATIC HABITAT UTII.IZAT1ON BY
THE LNVASIVE CHLNESE MITTEN CRAB (ERIOCtIEIR
SINENSIS) IN SACRAMENTO, SOLANO,AND CON’gRA
COSTA COUNTIES.

Applicant Name: May Consulting Services

Mailing Address: P.O. Box 1156
14528 Aadrus Island Road
Walnut Crro’,e, California 95690

Telephone Number: (650) 757-5180 (San Francisco)
(916) 776-2500 (Walnut Grove)

Fax: (916) 776-1541

E-mail: bab@sfsu.edu
mayoffice@citlink.net

Amount of funding requested: $87 415.00
June 1999 to June 2001

Indicate the topic for which you are applying (check only one box):
F1 Fish Passage/Fish Screens ¯ Introduced Species
~ Habital Restoration ~3 Fish ManagemenlAlatchery
3 Local Watershed Stewardship I I Environmental Education
~I Water Quality

Does the project address a specified Focused Action? X yes __ no

What county or counties is the project located in? Sacrumento. Solano. Contra Costa

Indicate the geographic area ol’your proposal (chock only one box):
[] Sacramento River Mainstream ~ Suisun Marsh and Bay
~ Sacramento Tributary I I Noah Bay/South Bay
! San Joaquin Mainstream ~ Landscape (entire Bay-Delta
C San Joaquin Tributai~ watershed)
¯ Delta ~ Other
t_ East Side Tributa~
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Indicate the primary species which the proposal addresses (check ell that apply):
San Joaquin and East Side Ddta             [] Wintec-nm chinook ~non
tributaries Fall-run chinook salmon [] Late fell-run chinook salmon

0 Spring-ran chinook salmon [] Delta smelt
~] F~ll-run chinook salmon ~] Spfittall
~ Longfin smelt [] Green sturgeon
[] Steelhcad trout ~3 Migratory birds
[~ Strip~l bass ~ Other: Chinese mitten crab
[] All chinook species
[~ All anadromous selmoelds

Specify the ER.P strategic objective and target(s) that the project addresses. Include page numbe~
from Febn~ary 1999 version of ERP Volume I and II:

Halt spread of potentially hamfful aquatic spo(xes: Plan Goel S, Obje.~’dve 4, pp. 461-465.
Long-tc~n Delta Levee Protection Plan: Revised Phase II Report, Section 3, pp. 3-2.
Develop focused control efforts for introduced species; Plan Goal 5, Objective 9, pp. 467.
Maintain signal crayfish fishery: Plan Goal 3, Priority Group II Objective 2, pp. 414-.416.
VOLUME 2
Reducing Invastve Speems Stressor; Sacramento-San Joaqmn Delta Mgmt Zone, pp. 8 I.
Reducing lnvasive Species Stressor; Suisun Marsh/North SF Bay Mgmt. Zone:, pp. 135.

Indicate the type of applicant (check only one box):
[2 State agency C Federal agency
[2 PublidNonprofit joint venture U Nonprofit
~ Locelgovernm~nVdistrict U Other:
~" Private pa~y
[2 University

Indicate the type of project:
[~ Pl~anlng ~ Implememation ::.
0 Monitoring [~ Education
)~ l~se,~rch

By signing below the applicant declares the following:
l.) The trmhRdness of ell representations in their proposal;
2) The individual signing the form is entitled to submit ~e application on behalf of the applicant

(ifth~ applicant is an entity o~ orgamzation); and
3.) The person submitting the application has read and understood the conflic~ of interest and

confidentiality discussion in the PSP (Section 2.4) and waives any and all rights to privacy and
confidentiality of the proposal on behalf of the applieam, to the extent as provided in the
Section.

Signature of applicam
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L EXEC~UTIVE SUMMARY

May Constdting Services proposes to eonduct a two-yea~ levee ~p~t as~ent ~d
~i~t util~tion su~ for ~e ~ndigeno~ ¢~st~ sp~ies ~i~ir side.is (Chine~
~ cr~) in the S~ Fr~cisco Bay-Delta r~on. ~e C~nese ~ ~b is ~de~c to
md five~e h~it~s of southe~t C~ ~d the Kor~ pemsula. U~e ~y oth~ de~s,
tM C~e~ ~n crab is a ~t~romous sp~i~; r~ng ~ the ~e~water tfibut~es of bays md
e~es ~d r~ng to br~sh waters tbr repr~uction ~ its ~five rage, CMne~
e~ ~ ¢o~oMy fo~d h~dreds of ~les i~d Mong the Y~e ~ver (Vddhu~en, 1~8).

TM C~e~ ~ crab w~ ~rodu~ to ~e North Sea md B~tic eoun~ d~g the ~y
~d-1900’s, fo~o~g the o~mg of ~er~mgly imendive ~pping be~n Euro~ ~ ~-
~. ~stofi~ reports r~ord a~es~ve popdafion ~p~sions ~to a v~ of ~ne ~d
~tic ~itats ~oss much of~t~ E~ope, ~ B~t~ ~d S~d~a ~ 1938).
~ou~ th~ involve popdatiom ~e not w~ s~, ~ey ~e r~o~ ~o ~ve ~dely
~mpro~ re~on~ fisheries, industw, ~d ~tmemre ime~ (~le, 1986),
susp~ to ~ve dismpt~ t~ associ~ ~uatic ~u~im ~ ~e~ p~s of~e world.

T~ C~ ~en ~ab was ~ coll~t~ ~ C~o~a ~om south S~ F~cisco Bay ~ ~er
of I ~2 (H~at, 1997). ~e spies Ms s~ce e~bit~ its r~ble pr~li~w f~ ~despr~d
~on ~d ~lo~on of ~it~le ~fic h~itats. Numerous reports ~ve co~ a
p~no~ 1o~ pro~erafion. These m~s surest a eu~e~ Chi~ ~en crab di~fibufion
~ou~out much of~e S~ Fr~ei~ Bay, Esz~, ~d Delta ~sysl~s, e~en~g wall ~o
¯ e C~tr~ V~ey ~d beyo~ (~eb et ~, 1998).

~e ~t of ~ esmb~sh~ C~nese mitt~ crab popdation ~t~n the S~ Fr~eisco Bay-Ddta
s~s a ~es ofimpo~t scientific, econo~c, ~d ~o~en~ questions for
~v~ive sp~es ~s ~y poten~s for ~v~ly ~pa~ng the eedo~, e~nomy, ~d ~eW of
the S~ Fr~i~o Bay-~ta. ~o~ the p~ci~ con~ ~e pot~fi~ly ~v~se ~pa~s
C~ne~ mitt~ er~ ~y Mvc upon co~er~ rising options ~ 1938;
1998), ~imt restorafio~e~ccment proj~s (~, 1~9), ~tive ~h~es re~oratio~yage
~o~s ~eb, 19~), wat~ m~em ~a~e~e (e.g. 1~ sy~s), ~d e~l~8i~
pr~s~s es~nfi~ to pr~u~ive ~ore~e ~d ben~c ~uatie

S~ of~e~ ~ver~ pot~s were ~ly re~i~ in 1998, including ~despr~d g~ ~d
~teh ~se r~o~s by ~e~ei~ ~mp ~d cra~sh ha~esters; mec~ ~d
~e~ ~ge repo~ by the Traey Fish Facility (USB~ pe~. eo~.), ~d
~efferen~ al ~ver~ ~u~ Bay poww statiom ~d Deka tr~ff~ projects.

~ ~iate ~n~m ~ t~ ~ssibi~ tMt juv~e C~ ~aen cr~ in t~ C~ V~ey ~d
Ddta ~y destine &e ~a~e levee systems. Sever~ pubfi~ed repots o~g ~om E~ope
~d ~t Bdt~ (~e, 1986; P~n~ 1938) ~ve d~ ~d~s of a~ler~
em~nt ~o~on ~d levee f~e aafibut~ to ~e nat~ buno~g bettors of juv~e
C~ ~ er~. ~s preset t~ to :he long-te~ ~te~W of o~ ~ka l~s, ~d the
~y ~po~t biolo~e~ impfi~tions, is eent~y ad&~s~ by our pro~d re~eh.
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The four proposed project elements are as follows:
Element 1. Habitat Utilization Survey
Element 2 Levee Burrowing Study
Element 3 Levee Population Study
Element 4. Shallow Channel Trap Survey

We propose to conduct a focused assessment of Delta levee impacts and habitat utilization
surveys for burrowing juvenile Chinese mitten crab at multiple field stations within the San
Franciseo Bay-Ddta ecosystem. Field stations are to be located in Sacramento, Solano, and
Contra Costa Counties, and will be situated within the Suisun marsh and along the calinity
gradient between Suisun Marsh and Georgiaan Slough, near Walnut Grove, CA (see Figure 2).
Sampling is to follow a monthly calendar be~ianing in July, 1999, and is proposed for comple~on
in July, 2001.

The principal project objectives are:
describe evident habitat associations and preferences exhibited by burrowing juvenile Chinese
mitten crabs;
quantify the sev~ty of Chinese mitten crab burrowing impacts along multiple embankment
t31~es end determine the arosivity of these burrows;
measure present population I~aatures and record shit, s to population structures through two
successive annual cycles;
identify specltie behavioral or llfe-histoq, features which may accommodate strategic control
efforts to minimize realized damages to Delta levees.

Baseline biological information generated by riffs proposed research may help to direct fizture
population management and control actions in the region. Baseline information is critically needed
by Delta Fish Facilities, Reclamation Districts, Water Distrints. the U.S. Army Co~s of
Engineers, local farmers and ranchers, and others responsible for ensuring the long-term integrity
of the Delta levee system. This project has support flora Delta ranchers (see Attachments) and
local representatives of the Department of Water P~esourees, Delta Protection Commission,
Department of Fish and Game, University of California, and California State University.
Moreover, this proposed research anticipates no adverse or third party impacts, and is emlrely
consistent with the CALFED Bay-Delta Program’s 1999 Strategic Plan for Ecosys~m
Restoration.

MAY Consulting Services is an environmental consulting firm specializing ha biological resource
planning, habitat studies, and environmental permitting. Our mission is to prowde high quality
biological resource information to assist government agencies, land raonagers, landowners, and
land developers in maMng informed decisiocts about environmental resource and conservation
issues.
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][L PROJECT DESCRIPTION

a. Proposed ,Scope of Wo~k May Consulting Services proposes to conduct a two-year phased
field investigation for burrowing juvenile Chinese mitten crabs at several locations along the San
Francisco Estumy and inland Delta waterways. Field stations will be situated along the salinity
gradient between the Suisun marsh and the Crcorgiana Slough, near Walnut Grove, CA. The
primary objective of our proposed research to determine the aquatic habitat pret’areneas of
Chinese milten crabs; to describe spatial and temporal features for the juverfitc population:, and to
assess burrowing impacts along several different embankment types.

This proposed project is seheduled for completion in two phases. Phase 1 is scheduled to begin in
late-June 1999, and incindes tasks for establishing sampling stations, developing sampling
methods, and conducting indicated YI research. Phase 2 includes Y2 research, monitoring, and
data evaluation, and is scheduled to begin in June 2000. Field studies ~adll follow a monthly
sampling calendar (enmingent on local tides and bulk water releases), and are proposed for
completion in late-June, 2001, at which time a Final Project Report will be produced.

The principal project objectives are:
a) identify the common embankmem types (e.g., lined, earthen, tip-rap), macrophyte

associations, and other habita~ features associated with burrowing juvenile E. sinensis;
b) determine the design, placement, and densities of E. sinensis burrows across Delta

embardonents, and study factors which may iMlueanaregulate burrowing behaviors;
~) quantify the degree to which E. smensis burrowing adversely alters embankments and/or has

jeopardized local levee stability or permanence;
d) characterize E. sinenais population structures at selected field stations, and measure seasonal

variations in population features through two annual recruitment cycles;
e) d~scrib~evidembi~ingicalintaracti~nsb~twecnestablishedjuve~thiE.sinensissubgr~upsand

seasonally migrating and recruiting individcals, and
t) investigate additional behavioral, population, habitat, and fife-history features which my

render the species vulnerable to effective management strategies.

ELEMENT 1. HABITATLITILIZAT]ON SURVEY                                         ;’~
The proposed Habitat Utilization Survey is intended to characterize the spec’tfic habitats inhabited
by the Chinese mitten crab. Findings will help to locate and predict areas prone to further
invasion/occupation, and may dete~ means for developing an effective management program for
the spedtes. This elemem is scheduled to proceed throughom phases 1 & 2. The assessment
involves extensive fieldwork and requires detailed vegetation analyses and substrate sampling.
Project scientists will construct non-permanent simple quadrats (2m2) and line transects (10m),
and will utilize an array of standard field sampling equipment to achieve the stated objectives
(e.g., salinomoter/refractometer, calipers, hand trowels, meter tapes, thermometers, etc.) Each of
the designated field stations will be assessed for the presence of Chinese mitten crabs end their
burrows~ Specific physical and bio]ogical measurements will be taken regularly, as desetibed
below. Descriptive habitat information compiled for field stations having moderate to high
Chinese mitten crab burrowing activity will be made available to individuals, age~ies, and
organizations interested in studying and managing the spread of this non-native species.

I --020162
1-020162



The proposed Habitat Utilization Study will gather data for the following habitat parameters:
water quality hydrologic regime
levee construction macrophyte associations
substrata type community composition

ELEIvlL~f~22. Levee Buffaloing Study
The proposed Levee Burrowing Study is intended to characterize structural aspects of Chinese
mitlan crab burrows, to assist with predicting impacts this introduced specias may have upon
levee integrity. This project element is scheduled to proceed from winter to spring in both phases
1 & 2. The study involves exter~ive fieldwork and will require additiona! laboratory time. Project
scientists will construct non-permanent simple quadrats (2m2), and will employ various standard
sampling techniques to assess struetura!, spatial, and density features of Chinese mitten crab
burrows. The specific determinations to be made are described below. Additionally, twenty
castings of arbitrarily selected Chinese mitten crab burrows will be prepared from marine resin
(Griffis, 1991; Mayou et at. 1968). Burrows will be injected and allowed to harden for 24-hours.
All castings vail be exrtaeted from the embankment and rinsed clean. Burrow design and
dimensions will be evaluated, and burrow volumes calculated using displacement measures at the
SFSU and UCD laboratories.

The proposed Levee Burrowing Study will measure the listed burrow features:
burrow design burrow placement
burrow dimensions burrow volume
burrow density erosivity considerations

.~L~ 3. LEVEE POPULATION STUDY
The proposed Levee Population Study is intended to profile the existing Chinese mitten crab
population to provide baseline information on migration, recruitment, and population structures
(age/sex class data) for this species. This Element is scheduled to proceed throughout Phases 1 &
2, involves extensive fieldwork, and may require specimen collections and additional labor~.tory
time. Project scientists will comtruct non-permanent 10m line transects momhiy, and will employ
various standard field sampling techniques to assess population structures for Chinese mitten crab
~ubgroups at dasignated fidd stations. The time-series population infommtion retrieved from this
study will provide important baseline biological information on several aspects of Chinese mitten
crab recruitment and migration, and may support future management and control efforts in the
Delta and watershed.

This proposed Levee Population Study will investigate the listed population features:
¯ abundance estimates * sex frequency analyses
¯ size/age class analyses * time-serias analyses
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~I.~MENrl’ 4. SHALLOW CHANNf~ TPJ~P SORVEY
Th~ proposed S~ow C~I Trap S~ey is ~tend~d to investigate no~ cr~ b~ors in
~ch ofu~ clu~ for d#v¢loping ~ffectiv~ m~g~m ~d ¢on~ol strate~es. Eight 4 is
~hednl~ to ~ in ~ ~ly q~g~ of proj~t Ph~s 1 & 2, md ~l ~volve s~v~ field
s~fions ~l~t~ for ~ ac~b~ ~d soimbility to this pa~ienl~ inw~i~fion. ~t-f~
(12-inoh ~et~) ~ ~ ~l~d to ~btid~ ~bstmt¢ ~ross adj~m s~ow water Ch~els
at low-fid~s. Traps ~l b~ r~v~ at ~� sub~qucm low-fid~ (~ possible) md ~ ~m~ts
~u~d. ~s t~p ~#y ~ produce u~ ~tinn on
~ors of C~ ~en crab ~t~ ~ow D#lta ~but~s, md ~ ~eld ~&fio~
~o~tinn rgg~ b~m~c Delta ~u~ d~os.

~s pro~sed S~low C~�1 Trap S~¢y ~1 ~v¢~i~t¢ the ~ed bcM~or~oin~¢~
f~tur~ for C~e~ ~tten cr~ sub~oups at desi~t~ stations:
¯ ~ a~tfi~                                c~l popu~tion s~emre

s~t~ Sstdbutio~ age-class ~so~ce

b. Location and/or Geographic Boundaries of the Project:
Multiple project sampling statioi~s are to be established witl~n the Suisun marsh and Delta
watershed. All phase dements are anticipated for completion on public lands, with the exception
of a Georgiena Slough study-site located on private property to which we have been granted
access (see Attachments) Field stations will be situated along the salinity gradient between the
Suisun marsh (Montezuma and Hill Sloughs) and the Georgiana Slough, near Andrus Island at
Walnut Grove, CA. This proposed research will therefore involve only field stations within the
Sokmo, Sacramento, and Contra Costa Counties (see Figure I). May Consulting Services has
notified the respective Boards of Supervisors and Planning Departments of our intent to submit
this CALFED proposal (see Attachments).
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¯*~.~o - ~ =o~ o~.o, Expenditures Per Year
’. ° in Delta Levees Maintenance

Subvention Program 1981 - 1993
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IlL ECOLOGICALfI~IOLOGICAL BEI~F1TS

a. Ecological/Biological Objectives:
May Consulting Services anticipates that completion of the four proposed project elements will
yield baseline scientific information widely useful to those depeeding on functioning Delta
systems. As a primary benefit, findings are likely to be beneficial for furore management and
control efforts in the Estuary and watershed, Baseline biological studies are critically needed by
Delta Fish Facilities, Reclamation Districts, Regionni Water Agencies, the U.S, Army Corps of
Engineers, local farmers and propcr~y owners. This research has support flora representatives of
Department of Water Resources, Delta Protection Commission, Department of Fish and Game,
California State University, and the University of California~ Fh~dings will be made available to the
academic community and other interested parties. Quarterly Summary Reports will update
CALFED of project developntents and status,

The prmmry ecological/biological objeefives targeted by our proposed proj~nt, as outlined in the
CALFED Bay-Delta Program’s 1999 ERP Strategic Plan, are as follows:

¯ NonindigenoUS Species Control - by undertaking much needed baseline biological research
on the aggressively invasive Chinese mitten crab; providing pertinent information for
minimizing adverse impiicts to industry and infrastructure, and leading to potential.
management or control strategies;

¯ Levee and Channd Integrity - by supporting collective efforts to mnintaln long-term Ddta
levee stability, to protect industry and communities, and to reduce losses of habitat for
dependant aquatic plant and wildlife species;

¯ Ecosystem Ouniitv - by supporting activities that improve riparian habitat, increase or
improve fisheries habitat and passage, restore wetlands, and restore natural stream
morphology affecting downstream flow and dependent species.

The primary Stressor identified for this Project is the ’Invasiv¢ Aquatic Organism’ Stressor,
detailed in the CALFED 1999 ERP Stratesie Plan. The Chinese mitten crab poses many direct
threats, some similar to those posed by other introduced organisms in the San Francisco Bay-
Delta~ Moreover, the high abundance of Chieese mitten crabs collected hi winter 1998 from Bay
area tributaries indicates this crustacean species may have inordinately strong potential for further
compromising local industries and ecosystems.

The specific scientific questions addressed by this proposed Project will generate means for
quantifying impacts by Chinese mitten crab upon Delta levee stability, and t~rget population
characteristics, spec’ific behaviors, and life-history features as a deductive means for development
of effective management programs and predictive models for this invasive population. The two-
year extended field sampling approanh outlined in this proposal is a proven means for efficiently
achieving the identified objectives.
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b. Linkages:
Each proposed Project Element is compatible with the CALFED Bay-Delta Program’s 1999
Ecosystam Restoration Plan. Several ’Visions for Reducing or Eliminating Stressors’, detailed in
the CALFED I999 ERP Strategic Plan (pp. 419-424, 460-469), are specifically addressed by this
proposal. Matters related to the maintenance and long-term stability of Delta levees, as detailed in
the revised CALFED 1999 Long-Term Levee Protection Program (Sections 1,3, 8-10), are also
specifically investigated

Findin~ from this proposed two-year Project will serve the wide an-ay of interests involved with
Bay-Delta resource management and levee maintenance, and may prove useful towards
developing controls for this invasive aquatic organism. Both interim and final results may be
presented at appropriate scientific seminars and ¢otlferences

CALFED 1999 ERP Strategic Plan Linkages addressed by this proposed Project include:

VOLUME l
¯ Halt spread of potentially harmful aquatic species: Goal 5, Objective 4, pp. 461-465
¯ Long-term Delta Levee Protection Plan: Phase lI Revised Report (Section 1,3,8-10)
¯ Develop focused control efforts for introduced species: Goal 5, Objective 9, pp. 467
¯ Maimain signal crayfish fishery: Goal 3, (Priority Group II), Objective 2, pp. 414-416

¯ Reducing Invasive Species Stressor: Sacramento-San Joaquin Delta Mgmt. Zone, pp.81
¯ Reducing Invasive Spenies Stressor: Suistm Marsh/North SF Bay Mgmt. Zone, pp. 135

c. System-Wide Ecosystem Benefits:                      ~
In the absence of solid baseline biological information, efforts to manage nohindiganous species
tend g~nerally to be costly and ineffective. Findings from the proposed research will complement
directed studies, including research by Department of Fish and Game, U.S. Fish and Wildlife
Service, and broadly funded CALFED projects. Baseline biological findings may also provide
indirect system-wide ecosystem ben~,=fus, by providing much needed information for controlling
this aggressive and disruptive species across the inland Delta waterways. Findings fi’om this
proposed Project may therefore support numerous projects of Delta habitat preservation,
restoration, and exth~ncement, mad con help steer future efforts in the Bay-Delta region.

Data gathered during this proposed Project will be made available to other Chinese mitten crab
researchers, and to related projects and studies in the Bay area. Several currently funded programs
generate and benefit from scientific information on invasive aquatic species, including the
Sanramento-San Joaquin Delta Breached Levee Wetland Survey, the US Fish and Wildlife
Services’ Anadromous Fish Restoration Progrmn, the IEP Estuarine and Marine Fish Survey,
local watershed stewardship programs, and irrigation districts. Coopenttiw exchanges for
scientific results are presently established with many local agencies (DFG, DWR, USBR, etc), and
the Project Manager throughout the investigation will undertake continffmg outreach.
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d. Compatibility with Non-Ecosystem Objectives:
The proposed Project has additional benefits and is ¢ompat~le with CALFED Non-Ecosystem
Objectives. The proposed resua~eh will produce scientific information that may benefit many
important CALFED 1999 ERP Strategic Plan objectives~ principally including those supporting
Delta water-supply reliability and levee syste~n integrity.

Findings from the proposed habitat u "tilization studies may ban¢fit and support risk assessment and
impant evaluations by the Department of Water Resources, and may facilitate improved daily
operations at many Delta Water Districts. Similarly, resource managers and local commeroial
fishermen can directly apply population information to specific concerns affecting their livelihoods
and pursuits. Findings may prove beneficial for estimating rdated community affects, such as
resource competition or potential seasonal variations in Delta crayfish production influenced by
the Chinese mitten crab. All direct and indirect Project benefits arc achieved without conflict to
the C~D 1999 ERP Strategic Plan.

e. Additional Benefits:
It is also anticipated that findings fi-om the proposed research will satisfy the culminating
requirements for a master degree for Brian Blease (SFSU, 2000), and may be extended to form
the basis era doctoral dissertatioft project for Mr. Blease (UC Davis). The thesis and dissertation
will each be made available to inlerestJ~d parties through the respective academic institutions.
Results and analyses from this proposed Project, and related rese2,relL will also be submitted for
publication to relevant professional journals, and may be presented at sciemifie seminars.
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IV. TECHNICAL FEASIBILITY AND TIMING

a. T~hnical F~sibility:
The proposed Project has widespread support, an experienced research and management team, is
consistant with CALFED 1999 ERP Strategic plan Objectives, and is complementary to
numerous related studies and ongoing Bay-Delta research and conservation programs. The
proposed research approach has been earefi~lly considered and is technically feasible. Successful
field investigations have used quite similar approaches, including work done through 1997 and
1998 by the Department of Fish and Game, the Interageney Ecologieal Program, and by three
University colleagues. These shorter-term studies have provided pertinent baseline intbrmation for
this introduced species fflalat0 1997; IEP Newsletters, Autumn 1997-Winter 1998). Our program
will follow many scientific methods employed in these earlier Chinese mitten crab studies, and in
related Bay-Delta crustacean research (Fiorillo, 1994). This Project will also be facilitated by
academic advisors and may recruit student assistants at SFSU and UCD campuses.

b. Other Project Alternatives Considered
The proposed Project approach is proved to be a suitable means for incestigating the identified
objectives. Recent studies that have employed similar project designs have collected some of the
same forms of pertinent baseline biological data for the Chinese mitten crab as we propose to
collect, Our proposed project m~thods are certain to render valuable information on Delta levee
impacts for a variety of embankment types, and will record additional population, behavioral, and
habitat data for juvenile Chinese mitten crabs occupying habitats along the salinity gradient
between Suisun marsh and the Georgiana Slough. We have confidence in the chosen methods and
shall pmeaed with field investigations as outlined in this proposal.

�~ CEQA/NEQA Compliance and Project Permitling
The proposed Project will support key natural resource restoration and management actions in the
Delta that are expressed in several existing NEPA and CEQA planeing documents, including the
CALFED Ecosystem Restoration Program Plan, and the California Elepartment ofFish and Game
Lower Mokelunme River Management Plan, No required CEQA or NEPA documentation is
anticipated for the proposed Project With the exception of the Genrgiana Slough study-sit~, no
additional written approvals from landowners are expected to be required. We do anticipate
needing to obtain and comply with the California Department of Fish and Game’s Scientific
Collector Permit and Restricted Species Permit (application materials are currently under review
at DFG).

d. Tiuring Constraints
Implementation for the proposed Project Elements is time-depandent, and may be eomplicatad by
various factors, including dally tidal fluctuations and bulk water releases into the Bay-Delta.
Sampling efforts in particular may be affected by complications due to Chinese mitten arab life-
cycle or population features, or by station an0css difficollies. Phases 1 & 2 will be initiated in early
summer months. Each Phase will likely be terminated by events linked with winter rainfall and
high flows.
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V. MONITORING AND DATA (~OLLECTION METHODOLOGY

a. Bieloglcalflgenlogical Objectives: Important questions pertaining to levee system protection,
watar-quality and management, ecosystem fimctioa, aquatic habitat conservation, and introduend
species biology and control are addressed in this proposed Project. The central
biological/ecological objectives addressed are oullined in Section 1fla.

b. Data Collection, Evaluation Approach, and Monitoring: Project Elements are organized so
as 1o focus sampling efforts in the four principal field investigations (Elements 1-4). Three of
these field studies are l~lly integrated (Elements 1-3), whereas Element 4 is an independent field
survey. Monitoring parameters and data evaluation methods are presented in Table 2. Paired
hypotheses link [he respective Project Elamcnts to serial tests of generated null hypotheses (No --
no difference); expected outcomes are presented as alternative hypotheses (NA).

~ent 1 Habital Utthzation Survey
N. = dLca-ib~ees and densities of Chinese miovn crabs are random and diffur¢ within the Saisun raarsh, and
a/ong the sampling gradtvm, and no evident habitat assoc~tiees o~ lacferences m¢ dglcutabl¢.
Nt~ = Clti~s¢ mitten ca~s exh~bi! dclecl~ble and enviromnentally linked Delta dist~ibtaion and d~mi~y pattCl~S;
hal~tat associa~ns a~ indicative of six:title Chinese mitten crab prdcnmccs for discerni~e ecolo~cal featares.

~ Levee Burrowing Study

the tswrow deamty do conaibuta significataly to localizeA levee dc.erioralion.

~ernent 3 Levee Population Study

polxda~im control Iractioes; field descril~ions of evident biological intera~oas Ix:~,~ea established jdvenile
sub~eeps a~l sea~nally recruiting individuals ave not usegu! for rcsoarceJlevee impact analyses,

Elem~t 4 Shallow Channel Trap Survey
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VL LOCAL INVOLVEMENT

This proposed Project has received endorsement and cooperation from a variety of’individuals and
resource agencies interested in ~cientit:ic findings fi’om this Project (see Attachments). Our
proposed r~earch has support fi-om local landowners and farmers, and from professional
representatives at California Department of Water Resources, Sacramento Delta Protection
Commission, Cal~tbrnia Department of Fish and Game, California State University in San
Francisco, and the University of CaIR’ornia in Davis. The California Department of Water
Resources, De[ra reclamations districts, and their engineers will provide relevant information,
~ to study ~tes, and assistance throughout this proposed project.
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VII. COST

a. Total Budget:
The identified total CALFED budgeted costs calculated for each project element listed in the
Proposed Scope of Work, are itemized in the Total Budget Table (see Table 3),

b. Qnartedy Budget:
The identified CALFED budgeted costs, calculated as quarterly base costs for each project
element listed in the Scope of Work, are itemized in the Quarterly Budget Table (see Tabhi 4).

�. Proposed Schedule
Habitat assessments and population surveys for the proposed Phase 1 sampling will be initiated in
late-June, 1999. Monthly sampling will continue through the winter or early-Spring, 2000 (access
and sampling conditions are influenced by inclement weather and increased water flow in the
Della). As sampling access improves the following spring, Phase 2 sampling is scheduled to begin,
and shall proceed through respective seasons terminating in 3"une, 2001 The Task Schedule by
Project Element Table (see Table 5) provides a breakdown of this proposed schedule.

d. Incremental Funding Options
Each project phase enmpriscs a single four-quarter cost cycle. Expenses projected for Phase 2 me
reduced by the amount expended in Phase ! for nonrecurring equipment purchases (e.g.,
refractometer, sampling tools, field supplies). E~h Phase is separable also by seasonal sampling
effort, due to expected sampling coraplicatinns during high water flows. Our objective is to
compile uninterrupted monthly data throughout the two annual cycles. However, sampling will
likely be inhibited during Ifigh rainfall and runoff months (mid-February thru mid-Sprlng) Bulk
data analyses and specimen evaluations shall occur during these terms.

Element I (Juvenile Habitat Utilization Study), Element 2 (Levee Burrowing Study and Field
Station Monitoring), and Element 3 (Levee Population Study end Field Station Monitoring) are
interdependent and inseparable, and should therefore not be fimded incrementally. Element 4
(Shallow Channel Trap Survey), however, is an independent technical study and could be
separated from the larger project without compromising data from the other elements.

Brief technical and financial reports will be submitted for CALFED as required. Quarterly
Progress Reports will summarize the previous quarter’s activities and will provide the next
quarter’s proposed Schedule for Continuing Program Activilies

VIII. COST SHARING
No cost-sharing is proposed for this Project. Cooperating engineers at the Department of Water
Resources and at scvem~ Delta reclamations districts have graciously agreed to provide
information and assistance throughout this project, and will provide access to prospective Delta
s~udy sites affected by the Chinese mitten crab.
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Table 3. Total Budget {CALFED funds only)
DIRECI’ DII~ECT SERVICE MATERIAL MISC. OVER- TOTAL
LABOR SALARY CONTRACTS AND AND HEAD COST
~o~s A~U AC~V[SmO~ orHE~

ELEMENT/TASK NA2clE BENEFITS COSTS DIRECT INDIRECT
COSTS     COSTS

Element 1. Juvenile Habitat Utilization Study
I 1 Establish Habitat Stray
1 2 Peffor~n Jnvenil¢ Habilat .A.~sessments

a) Conduct Vegetaiivn Anatyses 50 $2,000.00 $100.00 $210.00 $2,310.00
b) Conduct S~bs~a’ate An~yscs 30 $2~000~00 $50,00 $205.00 $2,255.00
d) Conduct Hydrologic Analy~es 30 $1,200.00 $50.00 $125~00 $1,375.00

1.3 Perform Simon Monito~ 30 $1,200.00 $200.00 $14000 $1 540.00

Element 2. Levee Burrowing Study and Eield Station Monitoring
2.1 Establish L~’~ee Study Stations 80 $3,200.00 $125.00 $50.00 $337.50 $3,712.50
2,2 Conduct Barrow Assessments 100 $4,000,00 $100.00 $,~-10 00 $4,510.00
2.3 Conduct Erosivity Sludies 160 $6,400.00 $750.00 $715.00 $7,865.00
2.4 Conduct Structural Studies 50 $2,000.00 $50.00 $205.00 $2,255.00
2.4 Perform Levee Station Monitorin~ [ 160 ~$6,400.00 / $750.00 $71500 $7 865.00

Element & Levee Population Stud,~
3.1 Establish Polmlaiion Study Stations S125.00 $337.50 $3,712.50
3.2 Conduct Populalion Assessment~ $50.00 $325.00 $3,575.00

$750.00 $875.00 $9,625.00
3.4 Pefforr $750.00 $875.00

;13,550.00



Table 4. Quarterly Budget

Quarterly Quarterly Qmtrterly Quarterly Quarterly Quarterly Quarterly Quart~ly

1999 1999 2000 2000 2000 2000 2~’1 2001 BUDGET

1. l Estabfish Habitat Study Stations $3.12500 $00 $00 $00 SLoo0 oo $00 $00 $0~) $4,125.00
1.2 Perform Habitat AssessttlelltS $1.000 00 $!,000 00 $970.00 $.00 [ $1,000 00 $1,000.00 $970.00 $00 $5,940 00
1.3 Perform Station Monitorial, $00 $256.67 $256.67 $25666 $ oo $256 67 $256157 $256 66 $t,54000

2.1 Establish Le~e~ Study St,~ions $2,7]2.50 $00 $.00 $.00 $1000 00 $.00 $.00 $00 $3.71250

3.t Eslablish Populalion Sttu~y St~ions $2,212.50 $.00 $.00 $00 $1500.0(~ $.00 $.09 $.00 $3,71250

E~me~ ~ Shallo~v ~ J,
3. t Establish Channel Stud3," S~o~s $.00 $ oo $96250 $0~ $00 $00 $96250 $.00 $1,925.00



Table 5a. Task Schedule Presented By Program Element

PHASE I : JULY 1999 - JULY 2000

ELEMENT TASK START DATE COMP DATE
(MO,’YR) (MO/YR)

Element 1.0: HabitatUtilization Survey 7/99 7/00
Task 1.1 Establish Habitat giddy Stations 7/99 11/09
Task 1.2 Perform Habitat Asge~gmo~.~ 10/99 4/00

subtask 1 2a Conduct Ve,getmioa Analyses 10/99 4t00
subtask I 2b Conduct Substtate Analyses 10199 4/00
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Table 5b. Task Schedule Presented By Program Element

PHASE H: JULY2000 - JULY 2001

ELEMENT TASK START DATE COMP DATE
(MO/YR) (MOP/R)

Element 1.0: Habitat Utilization Survey 7/00 7/~1
Task I 1 Confmn Habitat Study Stations 7100 ] 1/00
Task I 2 Perform Habttat Assessments 10/900 4/01

subtask 1.2a Conduct Ve~ettuioR Analyses 10/00 4/01
subtask 1.2b Conduct Substrate Analyses !0/00 4/01
subtask 1 2c Conduct Hy&olo~ic Analyses 9100 11/00

Task 13 Perform Stufion Monitoiing 11/00 7/01
Task I 4 Evaluat~ Habitat Study Findings 5/01 7/01

Element 2.0: Levee Burrowing Study 7/00 7/01
Task 2 1 Confirm Levee Study Stations 9/00 l l/oo
Task 22 Perform Burrow Assessments 10/00 7/01

sub~sk 2 2a Conduct Spatial Studies 4/01 7/01
subtask 2,2b Conduct Deasity Surveys 11/00 7/01

Task 23 Conduct Erosivity Studies 1/01 4/01
Task 2.4 Perform Station Monitorln~ 11/00 7/01
Task 25 Evaluate Levee Study Findings 4/01 7/01

Element 3.0: Levee Po ~ulafion Study 7/00 7/01
Task 3 1 Confirm Pop. Study Stations 7/00 11/00
Task 3.2 Perform Population As~ssments 11/00 7/01

subtask 3 2a Conduct Y2 Initial Pop. Study 11/00 1t01
subtask 3.2b Conduct Successive Pop. Evans. 2/01 7/0]
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IX. APPLICANT QUALIFICATIONS

MAY Consulting Service~ is an environmemal consulting firm specializi~ in biologi¢~ resource
planning, studies, and permitting The finn was founded in 1995 by Loran May, president and
sole proprietor. Our mission is to provide high quali~y biological resource informxtioa to
�,vsist gov~ment agencies, land managers, landowners, and land developers in making

infoemed decisions about environmental resource iasue&

P~0ject Manager and Primmy Researcher Brian Blease h~ dcvaloped the proposed project,
and w~ coordinale scheduled field investigations and laboratory evaluations through both Phases
(1999-2001). Mr. Blease is a marine biologist and water-quality spec’mlist, and has extensive
experience working cooperatively with regulatory agencies, academic institutions, and public and
private concen’~. Mr. Blease specializes in cbendcal fate investigations, groundwater protection,
and to:~icological analyses of agricultural, industrial, and non-point source pollutants to aquatic
and coastal marine ~osystems. H~s experience combines strong technical knowledge in water-
quality, invertebrate zodiogy, and aquatic/estuarinc community ecology, with 8 years of
professional experience in environmental health and safety compliance, biological resource
consultation, a~l cducation-outreash programs.

Mr. Blease is also an Environmental Health Specialist registerad with the California Departmem
of Health Service. He has worked directly with landowners and commercial growers, and has
assisted with the development and implementation of integrated management strategies for
Califnmia pests and nuisance vectors (aquatic and terrestrial invertebrates). M~. Blease completed
his tmdergraduate studies a~ UC Santa Cruz in 1988, and is presently a graduate student at San
Francisco State University. We anticipate the findings from this proposed research will satisfy
culminating requirements for Mr. Blea~e’s master degree thesis, and may be extended to provide
the research basis for a UC Davis doctoral project.

Principal-In-Charge Loran May will be responsible fur Project oversight and quality control
Ms. May is a senior botanist and wetland ecologist with more than 12 years of experience
managing and conducting botanical and wetlands ecological studies throughout California.
May specializes in regional resource phinniog and in resolving envirortmantal issues conc~rnin[~
endangered species, wetlands, and other sensitive resources. Ms. May has worked closc!y with
many diverse interest groups, including farmers, ranchers, anvironmcntalists, and agency
regulators. She recently dweloped and coordinated, and is ecrrentiy implementing the San
Joaquln Resource Conservation District’s Vernal Po~i Edacation and Outreach Program, funded
by Environmental Protection Agency and NRCS Grants. This program is now a model for similar
vernal pool ecnse~vatiun progTams currently being implemented within Resom-ce Conservation
Dist~cts of Marc.~i and Sacramento Counties. Ms. May graduated ~om Humboldt State
University in 1985.
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I --020180
1-020180



DEPARTMENT OF WATER RESOURCES

April14,1999

Mr, Brian A, Blease
May Consulting Services
Post Office Box 1156
Walnut Grove, California 95690

Dear Mr. Btease:

The AB 360 Delta Levees Program is ver~ supportive of your CALFED Category
III project entitled, Proposal to Conduct an Assessment of Delta Levee impacts and
Aquatic Habitat Uti/ization for the Non-Native Chinese Mitten Crab (Eriocheir Sinensis)
in Selene, Sacramento, and Centre Costa Counties, April 1999. Our Program is
extremely concerned about the impacts to the levee system of the Delta from the
burrowing habitats of the Chinese mitten crab. We have recently received increasing
numbers of reports from reclamation district engineers of crabs being present and
burrowing into the levees within the islands and tracts of the Delta.

The products from your study should help identify mitigation and control
strategies for protecting the Delta’s levees. Without this levee system, the unique
valuable Delta, as we know it today, would be become a vast inland sea. Should you
have any questions or if we can be of assistance to your investigation, please
call me at (916) 227-7567 or Jim Marlin of my staff at (916) 227-7581.

Sincerely,

Chief
Flood Protection and Geographic

Information Branch
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WILSON LAND LIMITED
P.O. Box 248 * Walnut Grove, CA 95690

April 15, 1999

Ms. Loran May
.My. Brian Bleas~
May Consulting Services
P.O. Box 1156
Walnut Grove, CA 95690

RE: PERMISSION TO CONDUCT THE PROPOSED CH!NESE MITTEN CRAB
RESEARCH PROTECT ON ANDRUS ISLAND, GEORGIANA SLOUGH

Dear Ms. May and Mr. Blea~:

We have reviewed your proposal to conduct an assessment of and aquatic habilat
utilization and Del~a levee impacts resulting from the non-native invasive species,
Chinese mitten crab (Erloeheir situ:nsis) on Andrus Island alang the Gcorgiana Slough.

We hereby grant you permission to conduct this research on my Andrus Island properly
Parcel No. 156-0010-067-0000 & Pareel No. 156-0010-0534)000, and further grant
permission to en~er this properly for the sole ptmpose of conducting this research fi’om
3-01-99 to 34)1-2002.

In addition, we offer our full suppor~ and cooperation to your project.

,_ ~ ~7~~--

Par~ur
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RECLAMATION DISTRICT
:2111

Dead Hor~e 181and
P.O. Box 248 Walnut Grove, CA 95590 (916)776-1701

April 15, 1999

Ms. Luran May
Mr. Brian Blense
May Consulting Services
PO Box 1156
Walnut Grove, CA 95690

RE: SUPPORT OF THE PROPOSED CHINESE MITTEN CRAB RESEARCH
PROJECT

Dear Ms, May and Mr. Blease:

Reelamation District 2111 has reviewed your proposal to conduct an assessment of Del~a
levee impacts resulting from the non-native invasive spoeies, Chinese mitten crab, and
offers you our full support of this project.

We have noted the presence of the Chinese mitten crab as far up the Delta system as
Dead Horse and Andros Islands, and are concerned that the species may huve potentially
severe impacts on our levee maintenan~ programs, as well as planned habitat restoration
and enhan~ment projects within oar Dislrict. Research projecls such ~s yours are critical
to finding ways to control the spread of this aggressive invasive species, end conlrol the
damage the species may c~use to our District’s levees.

Your proposed research is critical to understanding and controlling this invasive species.
The project is consistent with CALFED’s stated objectives to control normative species,
as expressed in the Bay-Delta Program’s draft strategic plan. [ am therefore pleased to
offer you our ~11 support and cooperation of your proposed project, and encourage other
Reclamation Districts to support your efforts as well.

GCW:lme
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MAY Consulting Services
P.O. Box 1156 -- Walnut Grove. CA 95690

phone: (916) 776-2500 fax: (916) 776-1541

County of Contra Costa
ATTN: Board of Suporvisors

PROPOSAL TO CONDUCT AN ASSESSMENT OF DELTA LEVEE
IMPACTS AND AQUATIC IIABITAT UTILIZATION FOR THE NON-
NATIVE CHINESE MITTEN CRAB (ERIOCHEIR ,~INENSIS) LN SOLANO,
SACRAMENTO AND CONTRA COSTA COUNTIES.

Dear Sir or Madam,

This letter is to inform you of May Consulting Services’ intent to submit a CALFED
grant proposal for research to be conducted at sevenal stations on public lands within
Contra Costa County. The proposed two-year project is scheduled to begin in July 1999,
and will proceed in two ph~es through July 2001.

We propose to conduct a dual-phased Delta levee impact assessmenl and aquatic habitat
utilization survey for the nonindigenous crustacean Er~ochetr stnens~s (Chinese mitten
crab) The spo¢ies has proliferated widely since its initial collection from south San
Francisco Bay in winter 1992, and threatens to adversely impact local fisheries, industry,
and the sustained health and safety of the San Francisco Bay-Delta region.

Among several immediate concerns, established Chinese mitren crab in the waterways of
the Central Valley and Delta may result in broadscale destabilization of flagde levee
systems. This presem threat to levee integrity, and impliuatior~s for as,~ciated aquatic
communities, is central to our proposed research. Each of the proposed project elements
are compatible with the CALFED 1999 ERP Strategic Plan "Visions for Reducing or
Eliminating Stressors’. and the CALLED 1999 l,ong-Term Levee Protection Plan. This
proposed project includes the follo~ng four principal elements:
¯ Element 1. Habitat Utitization Survey
’. Element 2. Levee Burrovong Stud)’
¯ Element 3. Levee Population Study
¯ Elemant4. Shallow Channel Trap Survey

Should you have questions regarding this notice, or reqtnre additional irdormation~ please
contact our Project Manager and Principal Researcher, Brian Blease, at (650) 757-5180.

Sincerely,

Loran May, President
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MAY Cons,, ti.g
P.O Box 1156 -- Walnut Gro~�, CA 95690

phone: (916) 776-2500 fax: (916) 776-1541

County of Contra Costa
ATTN: Deparlroont of Plaaning and Community Develnpment

RE: PROPOSAL TO CONDUCT AN ASSESSMENT OF DELTA LEVEE
LMPACTS AND AQUATIC ItABITAT UTILIZATION FOR THE NON-
NATIVE CHINESE MITTEN CRAB (ER]OCHEIR SINENSIS) IN SOLANO,
SACRAMENTO AND CONTRA COSTA COUNTIES

Dear Sir or Madam,

This letter is to inform you of May Consulting Services’ intent to submit a CALVED
grant proposal for rvscarch to bc canducted at scvcml s~a~ons on public lands within
Cnntra C~sta County. Tho proposed two-year project is scheduled to begin in July 1999,
and will prececd in two phasvs through July 2001.

We propose to conduct a dual-phased Delta levee impact assessment and aquatic habitat
utilization survey for the nonindigenous crustacean Er~ocheir stnensis (Chinese mitten
crab). The species has proliferated widely since i~s initial collection from south San
Francisco Bay in winter 1992, and threatens to adversely impacl local fisheries, industry,
and the sustained health and safety of the San Francisco Bay-Delta region.

Among several immediate concerns, established Chinese mitten crab in the waterways of
the Central Valley and Delta may result in broadscalc destabilization of fragile levee
~stems. This present threat to levee integriiy, and implications for associated aquatic
communities, is central to our proposed research. Each of the proposed project elements
are compatible with the CALFED 1999 ERP Strategic Plan "Visions for Reducing or
Eliminating Stressors’, and thc CALFED 1999 Long-Term Levee Protection Plan. This
proposed project includes the following fbur principa| elements:
¯ Element 1. Habitat Utilization Survey
¯ Element 2. Levee Burrowing Study
¯ Element 3. Levee Population Study
¯ Element 4. Shallow Channel Trap Survey

Should you have questions rc~a’ding this notice, or require additional information, please
contacl our Project Manager and Principal Researcher, Brian Blouse, at (650) 757-5180

Sincerely,

Loran May~ President
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MAY Consulting Services
P O. Box l 156 - Walnut Grove, CA 95690

phone: (916) 776-2500 fax: (916) 776-1541

County of Sacramento
ATTN: Board of Supervisors

RE: PROPOSAL TO CONDUCI" AN ASSESSMENT OF DELTA LEVEE
IMPACTS AND AQUATIC HABITAT UTILIZATION FOR TIlE NON-
NA]’IVE CI:II~ESE MI’Iq’EN CRAB (ERIOCItEIR SINENSIS) IN SOLANO,
SACRAMENTO AND CONTRA COSTA COUNI’IES.

Dear Sir or Madam,

This letter is to inform you of May Consulting Services" intent to submit a CALFED
grant proposal for research to be conducted at several stations on public lands within
Sacramento County. The proposed two-year project is scheduled to begin in July 1999,
and will proceed in two phases through July 2001,

We propose to conduct a dual-phased Delta levee impact assessment and aquatic habitat
utilization survey for the nonindigenoas crustacean Eriocheir siner~’is (Chinese mitten
crab). The species has proliferated widely since its initial collection from south San
Francisco Bay in winter 1992, and threatens to adversely impact local fisheries, industry,
and the sustained health and safety of the San Franeisce Bay-Delta region.

Among several immediate concerns, established Chinese mitten crab in the waterways of
the Central Valley and Delta may result in broadscale destabilization of fragile levee
systems. This present threat to levee integrity, and implications for associated aquatic
communities, is central to our proposed research. Each of the proposed project elemenls
are compatible with the CALFED 1999 F, RP Strategic Plan "Visions for Reducing or
Eliminating Stressors’, and the CALFED 1999 Lung-Term Levee Protection Plan. This
proposed project includes the following four principal elements:
¯ Element 1. Habitat Utilization Survey
¯ Elemen! 2 Levee Burrowing Study
¯ Element 3. Levee Population Study
¯ Element 4. Shallow Channel Trap Survey

Should you have questions regarding this notice, or require additional information, please
contact our Project Manager and Principal Researcher, Brian Blease, at (650) 757-5180.

Loran May, President
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MAY Consulting Services
P O Box I 156 -~ Walnut Grove, CA 95690

phone: (916) 776-2500 Krt,x: (916) 776-1541

County of Sacramento
ATTN: Department of Planning and Community Development

RE: PROPOSAL TO CONDUCT AN ASSESSMENT OF DELTA LEVEE
IMPACTS AND AQUATIC HABITAT UTILIZATION FOR THE NON-
NATIVE CHINESE MITTEN CRAB (ERIOCHEIR SINENSlS) IN SOLANO~
SACRAMENTO AND CONTRA COSTA COUNTIES.

Dear Sir or Madam,

This letter is to inform you of May Consulting Services" intern to submit a CALFED
grant proposal for research to be conducted at several stations on public lands within
Sacramento County. The proposed two-year project is scheduled to begin in July 1999,
and v~ll proceed in two phases through July 2001.

We propose to conduct a dual-phased Delta levee impact assessment and aquatic habitat
utilization survey for the nonindigenotts crustacean Eriocheir smemts (Chinese mitten
crab). The species has proliferated widely since its initial collection from south San
Francisco Bay in winter 1992, and threatens to adversely impact local fisheries, industry,
and the sustained health and ~fcty of the San Francisco Bay-Delta region.

Among several immediate coneeras, established Chinese millen crab in the waterways of
the Central Valley and Della may result M hroadscale destabilization of f!~.~le levee
systems. This present threat to levee integrity, and implications for associated aquatic
communities, is central to our proposed research. Each of the proposed project elements
are compatible with the CALFED 1999 ERP Strategic Plan "Visions for Reducing or
Eliminating Stressors’~ and the CALFED 1999 Long-Term Levee Protection Plan. This
proposed project includes the following four principal elements:
¯ Element 1. HabitatUtilizafion Susvey
¯ Element 2. Levee Burrowing Study
¯ Element 3. Levee Population Study
¯ Element 4. Shallow Channel Trap Survey

Should you have questions regarding this notice, or require additional information, please
contact our Project Manager and Principal Researcher, Brian Blease, at (650) 757-5180.

Sincerely,

Loran May, President
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MAY consu a.g Se,
P.O. Box 1156 ~ Walnut G~ve, CA 95690

phone: (916) 776-2500 fax: (916) 776-1541

County of Solano
ATTN: Board of Supervisors

RE: PROPOSAL TO CONDUCT AN ASSESSMENT OF DELTA LEVEE
IMPACTS AND AQUATIC HABITAT UTILIZATION FOR THE NON-
NATIVE CHINESE Mrl~EN CRAB (ERIOCHEIR SINENSIS) LN SOLANO,
SACRAM~ENTO AND CONTRA COSTA COUNTIES

Dear Sir or Madam,

This letter is to inform you of May Consulting Services’ intent to submit a CALFED
grant proposal for research to be conducted at several stations on public lands within
Solano County. The proposed two-year project is scheduled to begin in July 1999, and
will proceed in two phases through .luly 2001.

We propose m conduct a dual-phased Delta levee impact assessment and aquatic habitat
uUltzalaon storey for the nonmdigenous crustacean Erioch¢ir sinensis (Chinese nulten
crab). The speeias has proliferated widely since its initial collection from south San
Francisco Bay in winter 1992, and threatens to adversely impact local fisheries, industry,
and the sustained health and safety of the San Francisco Bay-Delta region.

Among several immediate concerns, established Chinese mitten crab in the waterways of
the Central Valley and Delta may result in broadscale destabitization of fragile levee
systems. This present threat to levee integrity, and implications for associated aquatic
cotnmunities, is central 1o our proposed research. Each of the proposed project elements
are compatible with the CALFED 1999 ERP Slrategic Plan ’Visions for Reducing or
Eliminating Stressors’, and the CALFED 1999 Long-Term Levee Protection Pimp. This
proposed project includes lhe following four principal elements:
¯ Element 1. Habitat Utilizminn Survey
¯ Element 2. Levee Burrowing Study
¯ Element 3. Levee Poptdation Study
¯ Element 4. Shallow Channel Trap Survey

Should you have questions regarding this untiee, or requrre additional information, please
contact our Project Manager and Principal Researcher, Brian Blease, at (650) 75%5180.

Sincerely,

Loran May, President
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ATTACHMENT B.
COMPLIANCE WITH STANDARD TERMS AND CONDITIONS
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MAY Consutang Services
P.O. Box 1156 - Walnut Grove, CA 95690

phone: (916) 776-2500 fax: (916) 776-154l

County of Solano
ATTN: D~partment of Planning and Communi~ Development

RE: PROPOSAL TO CONDUCT AI~," ASSESSMENT OF DELTA LEVEE
IMPACTS AND AQUATIC ItABITAT UTILIZATION FOR THE NON-
NATIVE CHINESE MITTEN CRAB (ERIOCHEIR SINENSIS) IN SOLANO,
SACRAMENTO AND CONTRA COSTA COUNTIES.

Dear Sir or Madam,

This letter is to inform you of May Consulting Services~ intent to submit a CALVED
~ant proposal for research to bc conducted at several stations on public lands within
Solano County~ The proposed Iwo-yuar project is scheduhid to begin in ,tuly 1999, and
will proceud in two phases throngh July 2001

We propose to conduct a dual-phased Delta levee impact assessment and aquatic habitat
utilization survey lbr the nonindigeanas crustacean ~iocheir sinensis (Chinc~ mitten
crab). The species has proliferated widely since ~ts initial collectaon from sunlh San
Francisco Bay in winter 1992, and thruatvns to adversely impac~ local fisheries, industry,
and the sastained health and safety of the San Francisco Bay-Delta region.

Among several immediate concerns, established Chinese mitlen crab in the waterways of
the Central Valley and Delta may result in broadseale destabilization of fragile levee
systems. TbAs present threat to levee inlegrity, and implications for associated aquatic
communities, is central to our proposed research. Each of the proposed project element~
are compatible with the CALFED 1999 ERP Strategic Plan ’Visions for Reducing or
Eliminating Sttessors’. and the CALFED 1999 Long-Term Levee Protection Plan. This
proposed project includes the tblhiwing fimr principal elements:
* Element 1 Habitat Utilization Survey
,, Element 2. Levee Burrowing Study"
* Element 3 Levee Population Study
~ Element 4. Shallow Chapel Trap Survey

Should yxm have questions regarding this notice, or require additional information, please
contact our Project Manager and Principal Re.archer, Brian Blease, at (650) 757-5180.

Sincerely,

Loran May, President
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Table D-l: Standard Contract Clauses and Related Proposal Submittal Requirements

tState: State of Cafifomia agetxies, including State (Calit’crnia) Univer~ttics. Federal: Federal aget~cies. Public:
Public entities, such as city, county, ofixcr local gove~tm~gnt ~ntities, resour~¢ �olx~ervahon districts, ~d ouvof-
s~te public umversines. Non-profits must also be registered with Dcp~r~lcnt of General Se~ices.
~Imm nua~bermg refers m doc~ems following ~is ruble.
~All con~t te~ ~d s~dard clauses apply to any subcontrac~ rode by Contractor.
~s ~f sec~ri~ include cashiers chcck, cash, ccrdficd check, or bidder’s bond in an omount equal to [0 ~ent
of~ pro~a] amour.
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~ ~1 ca~lcmia DEPARTMENT OF WATER Ri~SOURCES T~ Reto~:~ AQ~cy

STANDARD CLAUSES -
SERV[(~E & CONSULTANT SERVICE CONTRACTS FOR $5,000 & OVER WITH NONPUBLIC ENTIT|ES

May Consu]tlng Services
14528 Andrus island Read
Walnut Grove, CA 95690
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S~leofC~i~rnia DEPARTMENTOFWATER RESOURCES The Rssources.a,~enc~

Walnut Gro~, CA 95690

ADDITIONAL STANDARD CLAUSES

b!nding on me par~as,

--0 2 0 1 9 4
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N~I, DISC~ RIMINAllON COMPLIANCE STATEMENT

company n~ned above (hereinafter
~y ~emp~ co~ wi~ Gove~em C~ S~fion 12~ (a-O ~ ~o~a C~ of

~ not ~ ~y ~ ~ or ~ow ~I ~t ~y ~loy~ or app~t for

~ of ~y ~ ~w.

I, O~ official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certification. I am ful!y aware tha~ th~ certification, executed on the
dcae and in the county below, is made under penal~y of perjury under the laws of the State of California.
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E~b~t

ST~D C~USES -

NOTICE TO ALL BIDDERS:

Section 14835, et. seq. of the California Government Code requires that a five percent
preference be given to bidder~ who qualify as a small business. The rules and regulations
of this law, including the definition ofs small business for the delivery of service, are contained
in Title 2, California Code of Regulations, Section 1896, et. seq. A copy of the reg~atio~m is
available upon request. Questions regardhng the preference approval process should be
directed to the Office of Small and Minority Business at (916) 322-5060. To claim the small
business preference, you must submit a copy of your certification approvalletter with
your bid.

Are you claiming preference as a small business?

X Yes*                No

*Attach a copy of your certification approval letter.

FIN 68-036-0044
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DEPARTMENT OF GENERAL SERVICES
office of, Small and Minodty Business
1~31 I Street, 8e~ond Floor
Sacramento, CA 95814-2016

June 6, 1997

REF# 0016506
MAY CONSULTING SERVICES
P O BOX 1156
WALNUT GROVE CA 95690

The Office of Small and Minority Business (OSMB) congratulates your firm on becoming a certified small
business. This formal certification entitles you to a five percent bidding preference on state government

Your small business certification applies ONLY to the following industry groups(s) within the designated
business type(s): ......... ,

Business Type Numeral Industry Group Name Effective i,
SERVICE iV Architecls, Enginee,rs and Survey Services , .06/06/1~971,’ ~:~

SERVICE V Consulting. Management a~dpublic Relations : 06~l~/~ ’1~9 ,~,~;~:,’

Se~ice (IRS).

odginal notarized Affidavit of tncome (AI). (See enclosed AI and instructions). A copy of the signed
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MAy CONSULTING SERVICES
2 June 6, 1997

SB APP 19970606

TO receive a prompt payment stamp, the following three items must be submitted to the OSMB:
1. A wdffen rubber stamp request, include the applicant firm’s name, OSMB Reference number, and

Reporting Business Changes

and/or Disabled Veteran Business Enteqodse Certification Application" (STD. 812). Address and/or

Proof of Eligibilty

Maintain this odginal certification letter for future business needs. To demonstrate your firm’s small
business eligibility, include a copy of this (etter in your state contract bid submittats.

Cartification Renewal

A renewal application will be mailed to you prior to the expiration of your small business certification.

certification.

If you have any questions, please contact me at (916) 322-3422, or by e-mail fduke@dgs.ca.gov, Please
have a copy of this letter and the BTD.812 booklet when you call. The OSMB offers vadoua
programs to further particJpation in stats contracting. For more information regarding these programs, you
may visit our Internet website at www.dgs.ce.gov/osmb, or call o~r OSMB Telephone Infon"nation System
at (916) 322-5060.

Sincerely,

F~emming L. Duke
Certification Officer
Office of Small and Minority Busir=ess
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OMB Approve] NO,
ASSURANCES - NON-CONS*ITIUCTION PROGRAMS

Public reporting burden for this collection of information is estimatod to average 15 minutes per mspon~, including time for reviewing1
instruc~ons, searching existing dala sources, galhering and maintaining the data needed, and completing and reviewing me ¢ol~ec, tlon o1|

reducing this burden, to Ihe Office of Management and I]udget. Paperwork Reduction Project (0348 0040). Washington, DC 20503

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET,

SSND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.                                   J

NOTE: Certain of these assurances may not be appJica~e to your project or program. If you have questi(~ns~ please contact the

P~evto~l Edit~n U~abie S=nd~rd F~rm 42AB {Rev. 7-9;’)
Authorir.ed for Local Reproduction Prescribed by OMB Circular A-102
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";{GNATURE OF AUTHORIZED CERTIFY~NG OFF~C~A L TITLE

~ .
P~ESIDENT, MAy CONSULTINC SERVICES

~PPLI(~ANT OFIGANiZAT~ON DATE SUBMITTED
¯ M~Y CONSULTING SERVICES APRIL 15, 1999
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i~I~PLICATION FOR

7/99 7/01 Levee Impacts/Habitat Assessment: C~FED
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